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Cannabino id  receptors   

Endocannabino ids

Enzymes  that  regulate  the  fo rmat ion  and  breakdown

The  three  components  of  the  Endocannabino id  System  are :

    of  endocannabino ids .

 

 

The  Endocannabino id  System  (ECS )  i s  complex  bio log ica l  sys tem  of

receptors  and  neurot ransmit ters  that  was  f i r s t  discovered  in  the  1980s

and  1990s .  The  ECS  i s  present  in  centra l  and  per iphera l  nervous

sys tems  and  in  per iphera l  organs  and  plays  a  cr i t ica l  ro le  in  a  wide

range  of  phys io log ica l  processes  and  in  mainta in ing  homeostas i s .   The

ECS  i s  universa l  to  a l l  ver tebrates  and  i s  impl icated  in  vast  ar ray  of

phys io log ica l  funct ions  and  disease  s tates  that  inc lude :  

Anxiety

Appetite

Autonomic functions

Bladder function

Cancer control

Energy balance

Female reproductive function

GI function

Homeostasis

Inflammation

Memory

Metabolic functions
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Cell growth and proliferation

Motor control

Neurogenesis

Neuroprotection

Neuroplasticity

Neurotransmission 

Regulation of pain 

Sleep

Stress response

Thermoregulation



CB1  receptors  are

predominately  found  at  the

presynaptic  terminals  in  the

central  nervous  system  and

in  the  peripheral  nervous

system ,  heart  and

gastrointest inal  tract  .  

CB2  receptors  are  more

abundant  in  the  immune

system  and  in  the

peripheries  [1 -2] .  

C A N N A B I N O I D  R E C E P T O R S  

J U N E  2 0 2 1

0 2  C A N N A B I N O I D  R E C E P T O R S

The  endocannabinoid  system  i s  the  most  widespread  receptor  system  in

humans  and  regulates  many  of  our  most  important  physiological  functions .

CB1  and  CB2  are  cannabinoid  receptors  found  on  presynaptic  neurons  that

detect  molecules  outside  the  cel l  to  mediate  most  of  our  physiological

responses  to  hormones ,  neurotransmitters  and  environmental  st imulants .

Cannabinoid  receptors  are  of  a  class  of  cel l  membrane  receptors  in  the  G

protein -coupled  receptor  family

 

https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Receptor_(biochemistry)
https://en.wikipedia.org/wiki/G_protein-coupled_receptor
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Retrograde  s ignal l ing  (where  a  s ignal

travels  backwards  f rom  a  target  source

to  i ts  original  source )  permits

endocannabinoids  to  regulate

signal l ing  activ ity  across  a  wide  range

of  physiological  functions  and

substrate  specif ic  enzymes  are  involved

in  biosynthesis  and  degradation  of

endocannabinoids  [1 -2] .  

Endocannabinoids  also  work  at  var ious

target  s ites  in  the  brain  and

peripheries  including :

-  GPR55  or  G  protein -coupled  receptor

55  which  pain  and  production  of

endocannabinoids  [3] .  

-  PPARs  or  peroximsome  prol i ferator -

activated  receptors  which  regulate  the

translat ion  of  genes  involved  in

metabol ism  and  energy  homeostasis

[4] .

-  TRPV  or  transient  receptor  vani l loid ,  a

family  of  protein  ion  channels  that  are

involved  in  inf lammation  and  pain

response  [5] .

Endocannabinoids  are  natural ly  produced  neuromodulators  ( l igands )  that  bind

and  activate  to  cannabinoid  receptors .   Our  two  major  endocannabinoids  are

Anandamide  and  2 -AG  and  are  synthesised  on  demand .  Endocannabinoids  are

found  in  al l  t issues ,  organs  and  bodily  f luids  and  are  released  by  post -synaptic

neurons ,  and  bind  to  the  presynaptic  CB1  and  CB2  receptors  to  moderate  the

release  of  neurotransmitters  including  GABA ,  glutamate ,  and  dopamine  [1 -2] .



Endocannabinoid  Deficiency  Syndrome  (EDS )  i s  a  hypothesis  that  a

def ic iency  of  our  own  endogenous  endocannabinoids  can  lead  to  disease

states .  Although  this  only  remains  a  theory ,  there  are  a  growing  number  of

studies  which  have  demonstrated  a  l ink  between  impairment  or  dysfunction

of  the  endocannabinoid  system  and  medical  condit ions  including  anxiety

and  depression ,  autoimmune  disease ,  f ibromyalgia ,  Alzheimer 's  Disease ,

migraines ,  MS ,  epi lepsy  and  IBS  [7 -13] .
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Disrupted  endocannabinoid  s ignal l ing  has  been  associated  with  many

disorders ,  including  diabetes ,  hypertension ,  infert i l i ty ,  l iver  disease ,

migraines ,  IBS  and  chronic  pain  condit ions  such  as  f ibromyalgia  [6] .



The  cannabis  plant  Cannabis  sativa  produces  many  active

compounds  including  phytocannabinoids  which  have  molecular

s imilar it ies  to  our  own  endocannabinoids  and  are  able  to  directly

interact  with  and  modulate  our  own  endogenous  endocannabinoid

system  [14 -15] .  

Phytocannabinoids  are  synthesised  and  concentrated  in  the  upper

leaves  of  the  unfert i l ised  female  cannabis  f lower  and  made  as  a  resin

by  glandular  tr ichomes .  To  date  there  are  around  120  known

phytocannabinoids  in  the  cannabis  plant  [16] .  The  most  commonly

known  and  widely  studied  phytocaannabinoids  are  Cannabidiol

(CBD )  and  Delta -9 -tetrahydrocannabinol  (THC ) .  New

phytocannabinoids  continue  to  be  discovered  (recent  examples

include  CBG ,  THCV  and  CBN )  and  cl inical  tr ia ls  that  set  out  to

deepen  our  understanding  of  the  pharmacological  activ ity  of  these

are  now  gathering  pace  across  the  globe .  

Synthetical ly  produced  cannabinoids  such  Nabilone  (which  mimics

THC  and  i s  l icenced  for  use  in  chemotherapy  induced  nausea  and

vomiting )  are  also  able  to  activate  cananbinoid  receptors .   
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Cannabidiol

Delta -9 -tetrahydrocannabinol
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